A dielectric Acryl circular disc with a thickness of 0.1 cm and six kinds of radii Rd=2 to 16 cm placed on the plane electrode in a rod to plane room air gap of 2 cm long at rod diameter of 0.3 cm is charged by DC corona discharges with the positive and negative polarities. The surface potentials induced by the accumulated surface charges on the disc are measured by a vibrating capaciting voltage meter which can be controlled in the direction of X and Y.
A dielectric Acryl circular disc with a thickness of 0.1 cm and six kinds of radii Rd=2 to 16 cm placed on the plane electrode in a rod to plane room air gap of 2 cm long at rod diameter of 0.3 cm is charged by DC corona discharges with the positive and negative polarities. The surface potentials induced by the accumulated surface charges on the disc are measured by a vibrating capaciting voltage meter which can be controlled in the direction of X and Y.
In order to make clear the effect of surface charge on the corona onset voltage under the same gap condition, we measure the onset voltage by using the applied voltage Va of same or inversed polarity with respect to the polarity of surface charge just after the charge deposition was achieved on the dielectric disc. Figure 1 shows effect of surface charge on the corona onset voltage. In the case of the large radius disc Rd=16 cm, the corona onset voltage Vc agrees with the charging voltage Va at the same polarity, but decreases remarkably from the onset voltages Vc+ and Vc-without charging on the disc with increase of Va at the inversed polarity. On the other hand, in the case of the small radius disc Rd=4 cm the corona onset voltage is smaller than that of Rd=16 cm at the same polarity under the same charging votage and is also larger than that of Rd=16 cm at the inversed polarity. These dependence of the corona onset voltage is attributed to the field strength at the tip of rod electrode controlled by the amount of surface charge on the disc as a function of the disc radius Rd and the polarity and ampulitude Va of charging voltage. Figure 2 shows two positional distributions of surface potential Vsc in the case of charging at Va=+20kV and discharging at Va= -3kV. In spite of the short gap length of 2 cm, the positional distribution caused by the charging for a positive streamer corona as shown in Fig. 2 (a) spreads widely up to the area with a radius of 15 cm around the disc center. The event of wide charging area has not been observed until now. However, the positional distribution of surface poential caused by the partial discharging as shown in Fig. 2(b) gives a crater in the center of potential distribution which is neutralized partially by a single negative corona discharge. Just after the occurrence of single negative corona discharge, the negative corona discharge immediately disappears due to the reduction of field strength at the tip of rod electrode.
On the other hand, the event for the negative charging and the positive discharging is almost same as the event described above, but the shape of negative surface potential distribution is different relatively from the positive one.
Furthermore, to make clear the effect of surface charge on the field distribution in the gap axis, we also investigate from calculation and measurement for the field distortion under the corona discharge. It is found that the charging limit of the disc with a large radius is dicided whether the field strength at the tip of rod electrode depending on the potential difference (Va-Vsc) is possible to sustain the corona discharge. In order to make clear the effect of surface charge on the corona onset voltage under the same gap condition, we measure the onset voltage by using the applied voltage of same or inversed polarity to the polarity of surface charge just after the charge deposition was achieved on the dielectric disc. In the case of same polarity, the corona onset voltages increase with increasing the amount of surface charge. However, in the case of inverse polarity the corona onset voltages remarkably decrease in increase of the amount of the charge and are much lower than those without the surface charge. Also, it is surprising that in spite of short gap length 2 cm, the charging area spreads more than that with a radius of 16 cm around the disc center.
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